Sustainability aims at addressing environmental and socio-economic issues in the long term. In general, the literature on sustainability has focused mainly on the environmental issues, whereas, more recently, a Circular Economy has been proposed as one of the latest concepts for addressing both the environmental and socio-economic issues. A Circular Economy aims at transforming waste into resources and on bridging production and consumption activities; however, there is still limited research focusing on these aspects. This paper addresses the link between procurement and supply practices, and proposes changing from a traditional public procurement process, based on product-selling business models, to a more serviceoriented system. The paper proposes a framework to include technical and non-technical specifications of product/service combinations that improve resource usage efficiency through recovery. The framework also considers socio-cultural specifications and physical and social proximity between the stakeholders in the procurement process. The framework is based on collaboration, which is a vital link between the public procurement process and the development of more sustainable business models, where the experience gained in the collaboration process serves as the bases for suppliers and procurers in improving their contribution to CE, whilst at the same time securing economic benefits for both parties. Although, in this process, the specification setting may take longer, the relationships between procurer and supplier tend to be longer lasting and stronger. This research shows that collaboration between procurers and suppliers throughout the procurement process can lead to reductions in raw material utilisation and waste generation, whilst promoting the development of new, more sustainable, business models.
Introduction
Sustainability is aimed at addressing environmental, and socioeconomic issues of this and future generations (Hopwood et al., 2005; Lozano, 2008; WCED, 1987) . In general, the sustainability literature has focused on environmental issues (e.g. Atkinson, 2000; Costanza, 1991; Rees, 2002; Reinhardt, 2000) ; although, a number of authors have highlighted the importance of balancing the sustainability issues (i.e. economic, environmental, and social; Elkington (1998) ), and the time dimension, as well as their interconnections (Lozano, 2008) through a holistic perspective (see Escobar, 1999; Hjorth and Bagheri, 2006) . The concept of the Circular Economy (CE) has become one of the most recent proposals to address environmental sustainability (Murray et al., 2015) . This is done through addressing economic growth, while at the same time such resource efficiency are based on technical, social, and organisational innovations throughout the value chain, which connect production and consumption (European Commission, 2014) . The components that achieve these transformations include (European Commission, 2014) : (1) Skills and knowledge, including entrepreneurship and capacity-building and multi-disciplinarity;
(2) Organisational innovation, including integrated solutions and systems, logistics, business models, and policy supporting tools;
(3) Social innovation, including new production and consumption models, citizens' involvement, product service models, and design services; (4) Technological innovation, including design of materials and processes, product design, and resource management (waste, water, energy and raw materials); (5) Financial instruments; (6) Awareness, dissemination and internationalisation; and (7) Multi stakeholder involvement.
Government and companies have been two of the key players addressing a number of CE's components and transformations through redesigning their products and processes (Murray et al., 2015) . The United Nations Environmental Programme (UNEP), as one of the outcomes of the Rio + 20 conference in 2012, set up an initiative to promote sustainable public procurement (SPP) (UNEP, 2014) . The goal of the initiative is to link the consumption side, through governmental public procurement, to the production side, through the development of more sustainable business models (SBM). In spite of such calls, there has been little academic research focusing on linking SPP and SBM.
The aim of this paper is to contribute to CE by expanding knowledge of the relationships between SPP and the development of more sustainable business models, and is structured in the following way: Section 2 discusses the literature on SPP; Section 3 reviews sustainable business models discourses; Section 4 focuses on collaboration, as a means to linking SPP activities and sustainable business models; Section 5 presents the methods used; Section 6 proposes a framework for linking the public procurement process with the development of business models to better contribute to CE; and Section 7 presents the conclusions.
The link between public procurement (PP), business models and sustainability
Public procurement (PP) is a key economic activity of governments (Brammer and Walker, 2011) . It refers to the acquisition of goods and services by governments or public sector organisations through a public contract (Kiiver and Kodym, 2014) , and allows public sector organisations to perform their functions and deliver its services (Uyarra et al., 2014) .
PP includes education, leisure, and social services (Walker and Preuss, 2008) . It ranges between 8 and 25 per cent of the gross domestic product (GDP) of countries falling under the Organisation for Economic Co-operation and Development (OECD) and 16 per cent of countries in the European Union (EU; Brammer and Walker, 2011) .
According to UNEP (2014), the procurement process consists in four stages: (1) Preparatory stage, where the problem is defined, and an inventory is made of the demands of related internal and external stakeholders, resulting in a first set of specifications. This set is integrated into the first concepts of a product or service that will be procured; (2) Specification stage, where the first concepts are further analysed and developed, leading to the definite specifications of the product or service; (3) Sourcing stage, also called the tender process, where the product or service specifications are made public to potential suppliers, and where the selection of the supplier and their signature on the contract finishes the tender; and (4) Utilisation stage, where, after signing the contract, the product or service is supplied. Fig. 1 shows the PP process including these four stages.
In the PP process, the tender process plays a central role, as it links governmental specifications to potential suppliers (Kiiver and Kodym, 2014) . Contact between suppliers and the procurer is not allowed prior to the publication of a tender in order to ensure healthy competition (Kiiver and Kodym, 2014) . With the publication of the tender, the procurer details the required specifications. The suppliers develop a particular business model to satisfy the procurer's specifications, such as operational excellence, product leadership or customer intimacy (Kamann, 2007) . The procurer then selects the most suitable supplier (Kiiver and Kodym, 2014) .
According to Uyarra et al. (2014) , the influence of the PP process on a companyís business model is usually linear (see Fig. 2 ), where over-specified tenders and price per unit are the main focus of negotiations between the supplier and procurer (Kiiver and Kodym, 2014) . Once the procurer decides on the product's technical specifications (e.g. size, weight and colour), the supplier defines the necessary raw materials for the production process, and the product is then delivered to the procurer as per specification. After the use period, the product partly becomes waste and the procurer decides whether to dispose of it. The optimization of used raw materials or generated waste is not explicitly addressed in the productís technical specifications.
In linear frameworks, such as the one presented in Fig. 2 , raw materials are defined as inputs for the manufacture of the product, and the generation of waste as an output of product use. In a product specification, raw materials and waste are defined (e.g. specific environmental friendly materials, or a product that can be recycled), obliging suppliers to be aware of the need for efficiency of resources and processes that lie within or outside of the supplierís direct sphere of responsibility (Preuss, 2009) , and which focus on closing the life cycle of the product to be delivered (Guide and Van Wassenhove, 2001 ).
Sustainable public procurement (SPP)
According to the EU Public Procurement Directive (European Union, 2014), the procurer has to award a contract to the tender (i.e. select a supplier) that is economically the most advantageous. Depending on the choice of the contracting organisation, this could imply the tender offering: (1) the lowest price; (2) the lowest overall cost; or (3) the most value for money based on its price-quality criteria ratio. In the latter, the quality criteria could also include other non-pecuniary criteria (Parikka-Alhola, 2008), which allows for the incorporation of environmental or social oriented criteria into the product specification (Kiiver and Kodym, 2014; Rietbergen and Blok, 2013) . Incorporating social, environmental and economic (i.e. sustainability) specifications into the PP process can have indirect effects on product development and on consumer demand for more sustainable products (Parikka-Alhola, 2008), which results in the promotion of improvement in the impact products or services have on society (Preuss, 2009; Srivastava, 2007) . The incorporation of sustainability criteria (i.e. sustainability issues) into the tender and, therefore, into the procurement process embodies sustainable public procurement (SPP) (Brammer and Walker, 2011) .
Given the purchasing power of public organisations, considerable demand for sustainable products and services can be promoted (Parikka-Alhola, 2008; Walker and Brammer, 2012) , and can set a trend for other organisations (Day, 2005) , and thereby enlarge the market for sustainable products or services (Uyarra et al., 2014) . For example, if all public authorities in the European Union switched to green electricity, they would save more than 60 billion tonnes of carbon dioxide (CO 2 ), and if they used energy-efficient desktop computers, another 830,000 t of CO 2 (Day, 2005) .
Several countries have started using the potential of their purchasing power and have included SPP into their public policies. For example, Japan is a leading country in SPP (Thomson and Jackson, 2007) . The Philippines has eco-procurement legislation that obliges federal government departments and agencies to adopt SPP programmes, while Canada has committed to implementing SPP policies (Day, 2005) . The European Commission (EC) has also been engaging with European public authorities to include sustainability criteria in their procurement processes (European Commission, 2011). For example, through a guideline for including environmental criteria in the PP process, and a guide on Socially Responsible Public Procurement, which proposes how to integrate social considerations into the PP process (UNEP, 2014) . Within the European Union, Sweden has been top of the list of countries applying SPP, followed by Denmark, Germany, Austria, the United Kingdom, and the Netherlands (Brammer and Walker, 2011; Day, 2005 ; Melissen and Reinders, 2012).
Sustainable business models (SBM)
A business model is a comprehensive understanding of how a company does business (Beattie and Smith, 2013; Teece, 2010) and how value is created (Afuah, 2004) , and it articulates the logic, the data, and other evidence that support a value proposition for the customer, and a viable structure of revenues and costs for the company delivering that value (Teece, 2010) . By clarifying the chosen position of the company within the value chain, i.e. what are the key assets to own and control in order to capture value (Teece, 2010 ), a business model is a reflection of the companyís strategy (Casadesus-Masanell and Ricart, 2010) . As a result of this strategy, the company is linked to several stakeholders generating a dependency relation: the external stakeholder demands are converted into the stipulated characteristics constituting a product or service by the stakeholders having a considerable effect on the company's business model (Hienerth et al., 2011) .
A business model is based on three main elements (Boons and Lüdeke-Freund, 2013; Osterwalder et al., 2010) : (1) value proposition; (2) value creation and delivery; and (3) value capture. A selection of activities, the development of an activity system structure, and the definition of actors performing these activities are necessary to link the business model elements (see Zott and Amit, 2010) . In general, business models should be seen through the lens of permanent interactions between these elements and activities, and the implications of their changes (Demil and Lecocq, 2010) . This emphasises the need for a retrospective and prospective analysis of these interactions as a key to the understanding of how companies work and how they create value for the different internal and external stakeholders (DaSilva and Trkman, 2014). By ratifying this value creation process for stakeholders (e.g. through formalizing businesses with suppliers or customers) a company can reduce its costs (Boatright, 1996; Coase, 1937; Demsetz, 1988) .
Since a company may have different value propositions, it may have more business models at different organisational levels (Demill and Lecocq, 2009 ) and, consequently, hierarchical relationships between these business models (Burkhart et al., 2012) . All business models present in a company should coalesce to meet the companyís overall strategic objectives (Burkhart et al., 2012) . This coalescence is influenced by the stakeholder demands influencing the business model elements and activities (Perthen-Palmisano and Jakl, 2005) .
With increasing stakeholder demands on sustainability issues encompassing the entire life cycle of a product or service, from downstream (i.e. extraction), to upstream (i.e. disposal), and its use, the third dimension (DeSimone and Popoff, 2000; Holliday, Schmidheiny, and Watts, 2002; Robèrt, 2000) , the compliance of companiesí business models with these evolutionary stakeholder issues must be addressed holistically (as highlighted by Linnenluecke et al., 2009) . With the concept of Corporate Sustainability (CS) defined as ". . .meeting the needs of a firm's direct and indirect stakeholders, such as shareholders, employees, clients, pressure groups, communities without compromising its ability to meet the needs of future stakeholders as well" (Dyllick and Hockerts, 2002) , it can be argued that CS is a journey for companies as they seek continuously to adjust and improve their business models (Lüdeke-Freund, 2010; Porter and Kramer, 2011; Stubbs and Cocklin, 2008) and how they engage and empower stakeholders (Lozano, 2013a) .
The integration of CS into a company's traditional business models (Baumgartner, 2009; Lozano, 2012; Murray et al., 2015) has driven companies to rethink and redesign their business models to better engage with stakeholders, while creating competitive advantages for customers, the company, and society (Lüdeke-Freund, 2010; Porter and Kramer, 2011; Stubbs and Cocklin, 2008) . Recently, a number of authors have discussed the redesign of business models in order to move to more sustainable business models (SBM; e.g. Bocken et al., 2014; Bohnsack et al., 2014; Demill and Lecocq, 2009 ).
This redesign process can be classified into (see Bocken et al., 2014) : (1) Technological (maximise material and energy efficiency, create value from -waste', and substitute products and process with renewable and natural ones); (2) Social (deliver functionality, instead of having ownership, adopt a stewardship role, and encourage sufficiency); and (3) Organisational (re-purpose the business for society and the environment, and develop scale-up solutions). The choice of redesign process has implications for the business model elements (i.e. value proposition, value creation or value capture bases), and related activities (see Section 3.1). A full integration of the redesign process classifications into the business model elements and interrelated activities helps in making a business model become more sustainable (Rauter et al., 2015) .
The redesign of business models changes the relationship between the supplier and procurer of goods, and moves from fully product-focused to include service-focused operations (Lay et al., 2009 ). This change results in a shift from selling products to providing service solutions offering multi-issue (i.e. economic, environmental and social) value for the customer's needs (Lay et al., 2009; Mont et al., 2006) , including the time dimension. The customer moves away from being seen as just the person that pays for the product but includes other important stakeholders throughout the life cycle of the product, or even society in general (Vermeulen and Witjes, 2016) .
A concept that could help to explain value-focused, more sustainable business models is -product-service systems' (PSS), which is directed at reducing the total environmental burden of consumption (Mont, 2002) , and could, therefore, contribute to the more efficient use of resources. According to Mont (2002) , PSS can be divided into: (1) products/services combinations/substitutions; (2) services at the point of sale; (3) different concepts of product use (subdivided into use oriented and result oriented); (4) maintenance services; and (5) revalorisation services. PSS models requiring close collaboration between producers and consumers (Lozano, 2013b) ; however, shifting to PSS requires changes in the levels of information exchange between stakeholders, as well as in the nature of relationships between the stakeholders (Lockett et al., 2011) .
The shift to PSS, the development of more sustainable business models, and the resulting integration of CS into business activities provide the bases for a company to better contribute to CE (Murray et al., 2015) . Although a number of authors (e.g. Bocken et al., 2014; Bohnsack et al., 2014; Demil and Lecocq, 2010) have discussed sustainable business models, there are still limited studies on the contribution of more sustainable business models to CE (Rauter et al., 2015) , or on the link between SPP and more sustainable business models (as discussed by Brammer and Walker, 2011) .
SPP requires a collaborative supplier engagement strategy (Meehan and Bryde, 2011) . Such collaboration directly affects the companyís business model elements and activities (Hienerth et al., 2011) , including adjustments throughout value chains, where producers, consumers, investors, distributors, and recyclers are better connected to ensure a fair distribution of costs and benefits (Bocken et al., 2014) . In the SPP process, these adjustments are the result of a collaborative process between suppliers and procurers and the combination of their multiple business models (Uyarra et al., 2014) .
Collaboration
Collaboration harvests its benefits from differences in perspectives, knowledge and approaches, solving problems while at the same time offering benefits to all those involved in the process (Lozano, 2007) . Collaboration requires exchange of information (Troy et al., 2008) and coordination of activities across interdependent organisational units, such as research and development, procurement, and sales (Cuijpers et al., 2011) .
Collaboration can help a company in changing and redesigning its business models (see De Luca and Atuahene-Gima, 2007; Swink and Song, 2007; Troy et al., 2008) Collaboration increases the number of potentially useful ideas (Milliken and Martins, 1996) , enhances flexibility of the workforce (Troy et al., 2008) , and improves product performance (Olson et al., 2001) . Collaboration may lead to less efficient decision making (Troy et al., 2008) , conflicts over resources and technical issues (Troy et al., 2008) , budget overruns (Olson et al., 2001) , and project failures (Mishra and Shah, 2009; Swink and Song, 2007) .
Some of the benefits of collaboration include the ability to optimise both financial and human capital, including better access to markets and knowledge, enriched creativity, avoidance of confrontation, a decrease in the time needed to accomplish objectives, increased trans disciplinary learning, and making processes more efficient (Fadeeva, 2004) . However, collaboration has inherent difficulties (Lozano, 2007) and costs (Cuijpers et al., 2011) , such as: (1) Coordination costs, referring to operational dependence between the activities of the different actors (Genefke, 2000) ; (2) Vulnerability costs, referring to the safeguarding of important and unique resources (Genefke, 2000) ; (3) Information, referring to who gets the benefits and the real, or hidden, agenda (Chilosi, 2003) ; (4) Bargaining, how to split the gains (Chilosi, 2003) ; and (5) Free riding, where those who choose not to participate still get the benefits (Chilosi, 2003) .
In general, collaborative relations increase the level of cohesion within groups and between their members (Luukkonen and Nedeva, 2010) . Such cohesion depends on the proximity between the members (Bansal and Roth, 2000; Glavič and Lukman, 2007) . Borgatti (2003) proposed this proximity as the coalescence between the physical (i.e. propinquity) and the socio-cultural proximity (i.e. similarity of beliefs and attitudes, amount of interaction and affective ties of the individuals in a group). The physical and socio-cultural proximity between two members, such as a procurer and a supplier, is a prerequisite for a successful collaboration (Dietrich et al., 2010; Hannon, 2012; Walker and Brammer, 2012) .
Methods
Grounded Theory (GT) helps to frame exploratory research, where the researcher has little control over the phenomena under study (in this paper, how sustainable procurement leads to the development of more sustainable business models). GT allows the identification of causal connections between phenomena, and to generalise from a specific context (Bryman, 2004; Yin, 1984) . GT was developed as a response to the neglect of theory discovery (Glaser and Strauss, 1999) , the concerns over the predominance of quantitative methods in social sciences, and the tendency to test existing grand theories (Jupp, 2006) . GT refers to the strategy that emphasises developing and building theory from data (Glaser and Strauss, 1999; Jupp, 2006; Saunders et al., 2007 ; Strauss and Corbin, 1998). In this paper the literature on sustainable procurement, more sustainable business models and collaboration). Glaser and Strauss (1999) proposed four general approaches to help analyse qualitative data using GT. This study uses the fourth, known as analytic induction, which is concerned with generating and providing an integrated, delimited, universally applicable theory of the causes accounting for a specific behaviour (here, the contribution of the collaboration between procurement and business models to CE). Two types of theory can be generated: (1) Substantive, developed for a substantive or empirical area of inquiry, and (2) Formal, developed for a formal or conceptual area of inquiry (Glaser and Strauss, 1999) . The latter is more appropriate for the objectives, and addressing the research questions, of this paper. GT is based on generating conceptual categories or their properties from evidence, which is then used to illustrate or propose a concept (Glaser and Strauss, 1999) . In this paper, the generated concept is the proposed framework linking sustainable public procurement and business models.
Proposing a collaborative framework between SPP and SBM to contribute to CE
Government and companies have been two of the key players addressing a number of CE components and transformations. This section aims at proposing a collaboration-based framework linking SPP and SBM Whilst in the traditional PP process the product unit is the main object of negotiation between suppliers and procurers (see Fig. 2 ) and, in general, the tender is based on the lowest price or overall cost (see European Union, 2014). In the SPP process the focus of the tender is on the most value for money, where environmental or social specifications may be included (as discussed by Kiiver and Kodym, 2014; Rietbergen and Blok, 2013) . In this case, the main object of the negotiation between supplier and procurer switches from product oriented to PSS (see Mont, 2002) , thus switching from a price per product unit to price per delivered service, as the functional unit of the tender negotiations. Two important elements of this service-oriented functional unit are closing loops (as indicated by Yong, 2007; Yuan et al., 2006) and improving resource efficiencies through recovery (as discussed by Klettner et al. (2013) and Webster (2013) ).
By incorporating sustainability criteria into their business models (as discussed by Lay et al., 2009) companies are more likely to fulfil SPP process specifications. This, however, requires closer proximity between the supplier and the procurer in the procurement process (as discussed by Meehan and Bryde, 2011) . Collaboration between the procurer and potential suppliers changes to the beginning of the tender (i.e. the preparation stage), as illustrated in Fig. 3 , instead of the sourcing stage (see Fig. 2 ).
Long term collaboration during the SPP process requires a shift from the technical specifications set up by the procurer to a more collaborative discussion on, and definition of, the proposed technical and non-technical specifications between the supplier and procurer. In addition, socio-cultural specifications, such as beliefs and attitudes of the people contributing to the procurement process (as proposed by Borgatti, 2003) , must be included in the SPP process. While the technical and non-technical specifications drive the supplier and procurer to develop products or services aiming for more resource efficiency, the socio-cultural specifications will help the parties to hire and train personnel specifically for the co-development process, addressing the Social innovation and Multi-stakeholder involvement components of the resource efficiency transformations proposed by the European Commission (2014).
During collaboration in the process between procurement and business models for CE, a company can gain experience in defining product or service specifications to close loops and optimise the use of resources at product or service level (as proposed by Mont, 2002) . Such collaboration can provide experience for further partnerships between suppliers and procurers.
Considering the aforementioned transactional elements, it is possible to propose a CE alternative to the linear framework of the PP process presented in Fig. 2 . This new framework centres on reducing waste, and consequently raw materials, by changing from a product focus to a PSS where loops are closed through recovery. In this process the value generation switches from price per unit to price per service (of a functional unit). The successful outcome of the process depends on the procurer and the supplier collaborating to establish the technical and non-technical specification, and a shared ownership of the PSS. The collaboration starts to take place in the preparation stage of the tender, rather than at the sourcing stage. Fig. 4 shows the integration of these elements into a proposed "Procurement and business model collaboration for CE (ProBiz4CE)" framework.
The procurement of an office desk by a governmental agency can provide an illustrative example of the ProbBiz4CE framework. According to the linear framework, the technical product specifications (e.g. material, dimensions, and colour of the desk) are decided by the procurer (e.g. the R&D department) during the preparation and specification stage and before the sourcing stage (i.e. actual ten- der), without any input from the supplier. In a process following the ProbBiz4CE framework, such technical specifications, as well as non-technical ones (e.g. maintenance and end-of-life take-back), are co-developed and decided between the government agency and the potential suppliers (e.g. office furniture manufacturers). In the tender stage, the agency decides which of the suppliers is the most suitable to fulfil the technical and non-technical specifications, depending of the economic and environmental characteristics of the business model proposed by the suppliers. The functional unit switches from number of desks sold to, for example, area of desk space needed. The interaction between the parties increases their propinquity in the preparation stage, and enables a more sustainable use of resources by focusing on closing loops throughout the life cycle of the desk. The supplier owns the desks and is responsible for their maintenance and final disposition, whilst the governmental agency is responsible for a fair use of the product and allowing the supplier to undertake any repairs and determine the ultimate disposing of the product. Both parties are responsible for reducing the environmental impact of the product/service. The ProBiz4CE framework can lead to better collaboration and conflict resolution between the parties, alignment of specifications, understanding of the possibilities and challenges in delivering the product/service combination, and closing loops that will reduce the amount of raw materials needed and waste generated, thus better contributing to CE.
Conclusions
Sustainability is aimed at addressing the environmental and socio-economic issues of this generation and future ones. The concept of CE has been proposed to address environmental issues by transforming waste into resources, and bridging production and consumption activities. The transition to a functioning CE regime requires a systemic multi-level change, including technological innovation, new business models, and stakeholder collaboration.
Although there have been calls to bridge production and consumption activities, there has been limited research on the topic. This paper aims at bridging that gap by linking SPP and SBMs. The ProBiz4CE framework is based on CE by closing loops through recovery, while at the same time changing the scheme from price per unit to value provided per service, and including technical, non-technical and socio-cultural specifications and shared responsibility of the product/service combination. The ProBiz4CE framework was developed under the aegis of SPP. However, it may also be applicable in private procurement settings, where tenders are not usually advertised publicly. This facilitates decision-making by the parties, and may reduce the time needed to reach a mutually agreed outcome.
This research proposes that collaboration between procurers and suppliers can lead to reductions in raw material utilisation and waste generation, whilst promoting the development of more sustainable business models, thus better contributing to making societies more sustainable.
Further research is needed to help refine the ProBiz4CE framework. For example, a case study could provide insights into the practices of linking SPP and SBMs, whilst engaging with stakeholders could help identify the challenges in managing the relationship between SPP and new business models.
